Molecular biology of hypertension.
Hypertension results from abnormalities of the control systems that normally regulate blood pressure. These control systems include vascular, cardiogenic, renal, neurogenic, and endocrine mechanisms that interact in a complex but integrated manner to achieve blood pressure homeostasis. Multiple endogenous biologically active substances participate in the regulation of these control systems. Evidence suggests that abnormalities of these regulatory mechanisms resulting from altered genetic and environmental interactions play an important role in the pathogenesis of primary hypertension. Once hypertension develops, it tends to be self-perpetuating via amplifying mechanisms mediated by secondary structural changes in the blood vessels, heart, and kidney. These adaptative structural changes amplify and perpetuate hypertension by increasing systemic vascular resistance, enhancing cardiac output, and impairing renal sodium and water excretion. The long-term sequelae of hypertensive structural changes in these end organs are complications of atherosclerotic vascular disease, cardiac hypertrophy and failure, stroke, and renal failure. With the tools of molecular biology, our understanding of the molecular mechanisms underlying these abnormalities has increased enormously and continues to grow at a rapid pace, as illustrated by the discussion that follows. Our review of the molecular biology of hypertension will address systematically four key areas: 1) molecular biology of the control systems, 2) molecular mechanisms of cardiovascular structural changes, 3) genetics of hypertension, and 4) application of transgenic technology in studies of hypertension.